
A s our populations 
age, incurring 
increases in cardio-

vascular and neoplastic disease, 
the use of  anticoagulants is 
bound to rise. Over the past 

decade there has been a shift from vitamin K antagonists to more tar-
geted anticoagulants, specifically factor Xa inhibitors (Xa inhibitors). 
Reasons behind this shift are numerable, with reduced potential 
for major bleeding being one. Despite the reduced bleeding risk, 
patients on Xa inhibitors who develop major bleeding require 
mitigation and anticoagulation reversal, previously accomplished 
with entities such as Prothrombin Complex Concentrates 
(4-factor (4F PCC), 3-factor, Activated or Inactivated). Now 
Coagulation Factor Xa (Recombinant), Inactivated-zhzo, 
or andexanet alfa, appears on the scene as an alterna-
tive under accelerated FDA approval.1

Andexanet alfa – approved in 2018 – is a Xa 
specific decoy molecule for patients afflicted 
by “life-threatening or uncontrolled bleeding” 
who are taking rivaroxaban or apixaban2 
and was approved under the Accelerated 
Approval Requirements by the Federal 
Drug Administration in accordance 
with rules for an unmet need in 
medical therapy/treatment.1,3

The Andexanet alfa, a Novel 
Antidote to the Anticoagulation 
Effects of  Factor Xa Inhibitors 
(ANNEXA) studies (ANNEXA-
R[ivaroxaban], ANNEXA-
A[pixaban]) and most recently 
ANNEX-4,4 paved the way for 
accelerated approval and rapid 
acceptance as the primary thera-
peutic agent for patients with life-
threatening bleeding on rivaroxaban or 
apixaban. As with any new agent, there are 
pros and cons.

Pro
The andexanet alfa molecule is currently the only medication that acts 
as a decoy for Xa inhibitors rivaroxaban and apixaban.5 Once bound, 
the ANNEXA-4 study demonstrated a 92% reduction in anti-factor Xa 
activity levels in patients on rivaroxaban or apixaban. Patients suffering 
from gastrointestinal bleeding (26% of  study population) demonstrated 

an 85% improvement6 in hemostatic efficacy.4,7 The impact of  this effect 
was immediate – less than four minutes – and lasted up to four hours.4 
The half-life of  rivaroxaban and apixaban is 9-12 hours8,9 with previous 
therapy for major bleeding being 4F PCC, possibly adjunct agents (i.e. 
tranexamic acid) and give it time, thus a four hour window of  improved 
hemostatic efficacy and reduced bleeding risk provides the bridge clinical 
practitioners and patients have been looking for. 

Though no current study has compared the efficacy of  andexanet 
alfa to 4F PCC, we can infer the potential benefit of  andexanet alfa 

over 4F PCC from andexanet alfa’s 85% hemostatic efficacy6 of  
bleeding risk in gastrointestinal (GI) bleeding and 80% hemostatic 

efficacy10 in intracranial hemorrhage (ICH) volume expansion.4,7 
Mortality within a PCC study population study (70.4% ICH 

predominance) was higher at 32% compared to andexanet 
alfa (43% ICH predominance) mortality of  14% at 30 

days.4,7,11 Furthermore, a study using similar criteria to 
the ANNEXA-4 group, for evaluation of  PCC was 

deemed 69.1% effective in hemostasis compared 
to andexanet alfa 82% hemostatic efficacy.4,7,11 

Taking the above data in to account, 
several review articles on treatment of  

hemorrhage for patients taking riva-
roxaban or apixaban have added 

andexanet alfa into the recom-
mended repertoire. August 2019, 
Emergency Medicine Practice 
lists “Coagulation factor Xa 
(recombinant), inactivated-
zhzo” as “first line” treatment 
in their flow to reverse Xa 
inhibitor hemorrhages.12 The 
CHEST journal, September 
2019 suggest andexanet alfa 

for reversal of  major hemor-
rhage, as does the Emergency 

Medicine and Cardiac Research and 
Education Group.13,14 Desai, et al., in 

Hospital Practice, July 2019 offer andexant 
alfa as the primary reversal agent for “major 

or life-threatening” bleeding or “need for emergency 
surgery/procedure.”15

Putting it all together, biochemically and – by surrogacy – clinically, 
patients with major or life-threatening hemorrhage on rivaroxaban or 
apixaban, there is a reasonable argument andexanet alfa is the treatment 
of choice to reduce the risk of further bleeding and improve hemostatic 
efficacy.
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>>

•	 We must be stewards 
for our patients who 
may only read or hear 
about some new “FDA” 
medication. Andexanet 
alfa is a ~$50,000 per high 
dose medication which 
temporarily reduces 
inhibition of Xa levels in 
patients on rivaroxaban or 
apixaban. 
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CRITICAL CARE MEDICINE Con
Industry sponsorship aside, the 

ANNEXA-4 study provided us 249 patients in which only an efficacy 
arm was evaluated (60 GI Bleed, 168 ICH, 21 Other)—no control arm.7 

We concede the biochemical findings are impressive, though the use of  
a laboratory value as a surrogate for clinical improvement is inherently 
limited and potentially flawed. Furthermore, the primary endpoint in 
ANNEXA-4 changed to include laboratory value reduction as a second 
primary endpoint, with the original single primary endpoint of  hemostatic 
efficacy “only tested if  a change in anti-f[actor]Xa active was first dem-
onstrated.”7 Therefore, could this additional primary endpoint reduce 
hemostatic efficacy testing – i.e. reduced denominator – skewing the he-
mostatic efficacy findings and artificially inflate improvements? In short, 
we have no evidence that andexanet alfa improves morbidity, mortality, or 
that it does so better than the current treatment(s), such as 4F PCC.

Although the current studies have not directly compared efficacy of  4F 
PCC versus andexanet alfa, we can pull upon the body of  PCC literature 
and modestly say even PCC does not demonstrate the rapid, almost 
complete reversal of  abnormal biochemical laboratory values.11 If  we 
are to use a biochemical test as surrogacy for clinical outcomes, how 
should we address the ~24% of  patients being excluded – despite meet-
ing bleeding criteria – due to their anti-factor Xa levels being “too low?”4, 

7 While intuitively these patients would unlikely benefit – biochemically 
– from andexanet alfa, the exclusion of  these patients yields a different 
population than we would encounter clinically. Furthermore, this exclu-
sion, without demonstrating hemostatic efficacy and/or clinical improve-
ment, raises concern for selection bias and whether or not such clinical 
end-points are achievable. 

Andexanet alfa’s function is based on its decoy receptor property with 
limited duration- 4 hours- and concerns of  rebound Xa levels after infu-
sion.4,7 Andexanet alfa also not eliminate Xa inhibitors in plasma—that 
is to say, the decoy binding is temporary and later releases the Xa 
inhibitors.4, 7 Based on the decoy properties, andexanet alfa is being 
touted as a reversal agent; while not untrue in a strict sense, it should be 
made clear andexanet alfa does not definitively remove the Xa inhibitors 
– unlike idarucizumab the reversal agent for dabigatran, which perma-
nently binds dabigatran. 

In contrast, PCC functions as a “replacement agent” by providing clotting 
factors involved in the clotting cascade, (i.e. factors X,IX, VII,II ), thus, 
allowing a dose-dependent circumvention of  the inhibited Xa. Factor X’s 
half-life of  24-48 hours provides a longer duration of  action comparted 
to andexanet alfa16 (4 hours). Baugh, et al., provides an excellent discus-
sion on this topic, suggesting 4F PCC as first-line when andexanet alfa 
is not available.17 At current it would appear andexanet alfa is a reversal 
agent of  biochemical markers though is yet to be a proven one of  active 
bleeding, a more clinically relevant end point. The FDA reiterated this:

“This approval requires you to study the biological product further, to 
verify and describe its clinical benefit, where there is uncertainty as to the 
relation of  the surrogate endpoint to clinical benefit…”1

Furthermore, Ryan Radecki in “Disutility, Thy Name is ANEXXA-4” 
quotes the ANEXXA-4 study: 

“Reduction in anti–factor Xa activity was not predictive of  hemostatic 
efficacy overall but was modestly predictive in patients with intracranial 
hemorrhage.”4,8 

It should not go without mention andexanet alfa is associated with throm-
bosis of  10% within 30 days. This is a factor to consider when giving an-
dexanet alfa in patients with unclear morbidity and potentially long-term 
mortality as a result of  associated thrombotic risk. Thrombosis primarily 
occurred in patients in which anticoagulation was not restarted “immedi-
ately,”4,7 though the thrombotic culprit remains unclear, and 10% appears 
unexpectedly high. 

Peled, H., et al., in a response to Lip, G., et al., in CHEST, suggested “The 
cost-benefit analysis of  available treatments is critical in any health-care 
ecosystem. For patients who truly present with life-threatening non-vitamin 
K antagonist oral anticoagulant-associated bleeding, we felt the oppor-
tunity to save more lives warrants preference of  specific reversal agents 
over PCCs”.19 Thus, we must address the ~$50,00020 gorilla in the room… 
the approximate cost per patient who requires the high dose (800mg) 
andexanet alfa rather than the low dose 400mg.21 Even with the Center 
for Medicare & Medicaid services offering a reimbursement program up 
to ~$18,20022 there is still a substantial cost burden to healthcare facilities 
and potentially patients. Haque, et. al., provides us an interesting perspec-
tive regarding the cost effectiveness of  andexanet alfa, suggesting it is 
more cost-effective for GI bleeding than ICH by a factor of  ~5 ($40,718 GI 
bleed v $211,056 ICH; cost-effectiveness ratio- andexanet alfa v standard 
of  care).23 Their work further expands the need for clinically relevant out-
comes and comparative studies to current standards of  care, especially 
considering Deitelzweig et al’s work suggesting the economic burden 
for “mean total all-cause healthcare cost” for ICH was ~$90,000.24 As 
evidence-based quality is at the forefront of  healthcare, we must be aware 
of  the cost burden to patients, caregivers, and communities.

What about the review articles suggesting use of  andexanet alfa as the 
reversal agent of  choice for life-threatening or major bleeding? Diving 
into them, take for example, Maher, et al., in Emergency Medicine 
Practice,13 despite listing andexanet alfa as “first line” it is followed by 
stating it is “Class IV” evidence- defined as “indeterminate.”25 Baugh, 
et al’s, Annals of  Emergency Medicine expert panel publication recom-
mends andexanet alfa, unless it is unavailable, or replacement of  factors 
is felt warranted rather than reversal (i.e. dosing of  andexanet alfa)- it 
should also be clear “the expert panel meeting was convened with funds 
from unrestricted educational grants from Portola Pharmaceuticals and 
Boehringer Ingelheim.”17 Furthermore, several of  these articles conflict 
one another and/or FDA sentiments, suggesting andexanet alfa for re-
versal in patients who need “emergency surgery/procedure.”15 Only the 
National Institute for Health and Care Excellence (N.I.C.E) is slated to 
have a viewpoint in 2020,26 other guideline agencies such as Cochrane 
and Emergency Care Research Institute (ECRI) had no information 
about andexanet alfa during the time of  this writing. 

>>

As our populations age, incurring increases 
in cardiovascular and neoplastic disease, 
the use of anticoagulants is bound to rise. 
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In an aim to improve the value of  care: 
Value=Quality/Cost, driven by evidence-

based practices, we cannot say that andexanet alfa has proven to 
improve value or quality, although it does increase cost. The lacking sup-
port for clinical improvements, with none due for another 4-10 years, is 
concerning when it comes to the rapid assimilation into articles suggest-
ing andexanet alfa as “first line” therapy – more concerning when various 
articles continue to only site one another, and consensus guidelines are 
industry sponsored. Based on the above, there is a reasonable argument 
andexanet alfa is not actually the treatment of  choice to improve the 
value of  care in major bleeding for patients on rivaroxaban or apixaban. 

Let’s Be Real
We agree new medications, needed medications, and medications which 
can impact lives require a more streamlined approval, implementation, 
and reimbursement process. We caution clinical, administrative, and 
policy groups in rapid adoption, when the downstream impact is not 
fully elucidated. There are already over a hundred articles on andexanet 
alfa – including this one – which continually cite, sponsor, and quote 
one another. While several more clinical trials – randomized double 
blinded, comparison, etc. – are pending for andexanet alfa, none of  
these (at current) are due for completion until the mid-2020’s. Using 
surrogate markers for clinical outcomes can be a stretch (i.e. pro-brain 
natriuretic peptide, D-dimer, troponins); we know this; we live this. We 
must be stewards for our patients who may only read or hear about 
some new “FDA” medication. Andexanet alfa is a ~$50,000 per high dose 
medication which temporarily reduces inhibition of  Xa levels in patients 
on rivaroxaban or apixaban. Based on the published literature this is 
all we can conclude. What has been extrapolated is: andexanet alfa is 
a medication which reverses Xa inhibitors and stops life-threatening 
bleeding. While it may or may not be true, we must be cognizant of  the all 
the variables that play into providing cost effect, evidence based, patient 
partnered, quality care.  
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